Summary. The incidence over 7 days of isotopically-detected calf and popliteal vein thrombosis was determined in a group of 60 diabetic patients admitted to hospital with myocardial infarction, heart failure or stroke, or for abdominal surgery. The result was compared with the incidence in 60 control subjects matched for age, sex and presenting diagnosis. Twentyone diabetic patients developed positive 125I-fibrinogen scans, compared with 19 control subjects; this difference is not significant. We conclude that diabetes is not associated with an enhanced risk of thrombosis in veins. It is therefore possible that the arterial and capillary abnormalities found in diabetes may arise from mechanisms other than a generalised thrombotic tendency.
Many patients with diabetes mellitus develop microvascular complications such as retinopathy and nephropathy [1] . In addition, it is generally agreed that diabetes mellitus is associated with an increased risk of large artery disease [2, 3] . The mechanisms by which these vascular abnormalites arise are unknown. Abnormalities of haemostatic and coagulation mechanisms have been described in diabetes [4] , and have been thought to indicate an 'increased thrombotic tendency'. Despite the great interest which has been shown in other aspects of diabetic vascular disease, little or nothing is known about the risk of venous thrombosis in diabetes [5, 6] . It is not known whether there is a generalised tendency for thrombi to form in arteries, capillaries and veins, or whether the adverse effects of diabetes are confined to the arterial tree and capillary beds. If so, they may operate through mechanisms other than a generalised thrombotic tendency.
In view of this uncertainty, we decided to study prospectively the incidence of isotopically detectable leg vein thrombosis in a group of diabetic patients in the 7 days after admission to hospital or after operation. The results were compared with the incidence in a group of matched control subjects.
Patients and Methods
Patients over 40 years old, previously diagnosed as having diabetes, were considered for inclusion in the study when admitted to University Hospital, Nottingham, with a diagnosis of myocardial infarction, heart failure, or stroke with hemiparesis or hemiplegia, or for elective abdominal surgery. Patients were included irrespective of the type and duration of diabetes or the type and duration of treatment. Patients already on anticoagulant therapy were excluded as were amputees or patients with local leg lesions and those with a history of thyroid disease or of iodine sensitivity. As the study was of the 7-day incidence of isotopically detectable leg vein thrombosis, patients whose scans were negative, but who were not able to be scanned for the full 7 days because they died or were discharged from hospital, were withdrawn from the study. In addition, patients with negative scans who were started on anticoagulant therapy before the end of the 7 days (for reasons other than venous thromboembolism) were withdrawn.
When a diabetic patient had completed the study, the next nondiabetic patient of the same sex, within 5 years of the same age, and admitted with the same diagnosis, was entered into the control group. Reasons for exclusion and withdrawal were the same as for the diabetic group. If a control patient was withdrawn from the study, then the next suitable non-diabetic patient was entered, and so on, until each diabetic patient had been paired with a control patient matched for age, sex and admitting diagnosis.
Within 24 h of admission or of operation, patients were given an IV injection of 100 mg sodium iodide followed by an IV injection of 100 lxCi of 125I-labelled fibrinogen (Amersham International, Amersham, Bucks, UK). They were then given a week's course of potassium iodide tablets (120 mg twice daily) to block thyroid uptake of 125i.
Isotope scanning was carried out daily for 7 days with a Scaler and Ratemeter (Nuclear Enterprises, Reading UK) by the method described previously [7] . Scanning was confined to the popliteal fossa and calf because of the uncertainties of the method in the thigh [7] . A difference in fibrinogen uptake of 20% or greater between adjacent positions on the same leg, or between corresponding positions on the two legs, persisting for at least 24 h, was considered a positive scan. If a positive scan was recorded, the clinicians in charge of the case were informed and decisions about therapy were left to their clinical judgement. Detailed clinical records of all patients entered into the study were maintained. All these patients had negative isotope scans up to the day of withdrawal
The study had been approved by the local Ethical Committee, and full informed consent was obtained from all patients and control subjects.
Statistical Analysis
Results are given as mean+SEM. Statistical comparison between diabetic patients and matched control subjects at entry into the study was by means of a paired t-test. The results were analysed using the Chi-squared test after applying Yates' correction.
Results
Eighty-seven diabetic patients and 98 control subjects entered into the study. Twenty-seven of the diabetic and 38 control subjects were withdrawn, leaving 60 pairs of diabetic patients and matched control subjects who completed the 7 day study. Reasons for withdrawal are given in Table 1 .
Clinical details of these 60 pairs, before admission, are given in Table 2 . They appear to be well matched not only for age, sex and admitting diagnosis (as was intended from the design of the study), but also for other clinical variables which may be important in modifying the risk of venous thrombosis. The diabetic patients were, however, significantly heavier than the control subjects (weight/height 2 (mean + SEM); diabetic patients: 25.4 _+ 0.5 kg/cm2; control subjects: 23.2 + 0.5 kg/ cm2; p < 0.01, paired t-test). There was no difference between the two groups in terms of initial haemoglobin levels, packed cell volume, white cell count or platelet count.
The progress of the patients after hospital admission is summarised in Table 3 . Again, there are no major dissimilarities between the two groups in terms of clinical factors which may modify the risk of developing deep venous thrombosis.
Twenty-one of the diabetic patients (35%) developed positive scans within the 7 days, as did 19 (32%) of the control subjects (NS). Positive scans occurred in both calves in four of the diabetic and three of the control subjects and in one calf in 17 diabetic and 16 control subjects. There was no difference in the timing of Results are expressed as mean + SEM the first positive scan in either group (diabetic patients: 3.l+0.7 days; control subjects: 3.2+0.7 days). The extent of thrombosis as determined by maximum number of 'hot spots' did not differ between the two groups (number of 'hot spots': diabetic patients: 2.1 + 0.3; control subjects: 2.0 + 0.3).
Although the number of withdrawals was greater in the control than in the diabetic group, this difference was not significant (p > 0.1, Chi-squared test). However, in order not to miss any bias that might have been introduced because of the withdrawals, we also analysed the results on a pragmatic ('intention to scan') basis. Positive scans developed in 21 of 87 diabetic patients entered into the study (24%) and in 19 of 98 control subjects (19%) entered. This difference is not significant (p > 0.1, Chi-squared test). Table 4 shows a comparison between the diabetic patients who developed positive scans and those who did not. Development of deep vein thrombosis was not related to duration of diabetes or its treatment. There was no correlation with the presence of complications of diabetes before admission or with the development of complications related to the diabetes after admission. 
Discussion
In the search for the cause of the vascular complications of diabetes, workers have demonstrated abnormalities of the coagulation system [4, 8] , the haemostatic system [9], prostaglandin metabolism [10, 11] and of fibrinolysis [4, 12] , all of which might suggest that diabetes is associated with an increased risk of thrombosis. This has been put forward as a possible underlying mechanism for the abnormalities of arteries and capillaries commonly associated with diabetes. Many of the abnormalities described could also be thought of as increasing the risk of venous thrombosis, yet there is no evidence that diabetic patients are more prone to venous thromboembolism than normal subjects. Some studies have indeed suggested that the converse may be true and that venous thromboembolism may be less common amongst diabetic than normal subjects. In a 5-year follow-up study of 53 diabetic patients with strokes, compared with 53 non-diabetic patients matched for age, sex, and diagnosis of cerebrovascular disease, the incidence of fatal pulmonary embolism recorded in the diabetic group was 7% of 42 deaths, compared with 21% of 33 deaths in the matched control group [13] . The results were based on autopsy evidence in approximately two-thirds of the cases in both groups, but it is possible that death was less likely to be ascribed to pulmonary embolus in the diabetic In another study of 258 diabetic patients after myocardial infarction [141, only seven (2.7%) experienced clinically diagnosed pulmonary emobli, a much smaller figure than would have been anticipated in non-diabetic patients in the same conditions. In the same study, an autopsy was carried out on 77 of those patients who died. Pulmonary emboli were found in only four patients and considered to be the cause of death in only one. In contrast, autopsy studies of non-diabetic patients have suggested a prevalence of pulmonary embolus as high as 27.2% in patients dying after myocardial infarction [15] . It is possible, however, that the risk of venous thromboembolism in diabetic patients is masked in studies such as these as diabetic patients are at greater risk of dying of complications of the initial myocardial infarction, and death may therefore occur before significant venous thrombosis has occurred.
In the present study, we attempted to determine the incidence of venous thrombosis in a group of diabetic patients at substantial risk by virtue of their age and underlying illness. The results were compared with the incidence in a similarly 'at-risk' group of normal subjects. Known risk factors for venous thrombosis were similar in both groups of patients, with the exception of weight -the diabetic patients tended to be heavier than the control subjects, and this should have increased their likelihood of developing deep vein thrombosis [16] . We found no significant difference in the incidence of iso-topically detected calf and popliteal vein thrombosis between the two groups. This was true when the results were analysed both as a direct comparison between the matched groups of diabetic and control patients, and when analysed on a 'pragmatic' basis, taking into account the withdrawals from the study in both groups. We found no association between the development of deep vein thrombosis in the diabetic group and the presence of pre-existing vascular complications of diabetes, or the development of complications associated with the diabetes during the period of study. The duration of diabetes and its treatment similarly made no difference to the risk of developing deep vein thrombosis.
The results of this study would suggest that diabetes is not associated with an enhanced risk of thrombosis in veins. It is possible that the increased risk of death from arterial disease in diabetics may not be due to an increased thrombotic tendency, but could be due to other mechanisms, such as the effect of the disease on the arterial wall (eg. by accelerating the atheromatous process), or effects on the target organ (by altering the rate of dysrhythmias or pump failure in myocardial infarction, for example). Similarly, the capillary abnormalities in diabetes may be the result of changes which have been demonstrated such as thickening of the basement membrane of the capillary endothelium [17] , rather than microthrombotic capillary occlusion.
